In recent years, the polymerase chain reaction (PCR) has proved to be a rapid, sensitive, and specific technique for the detection of fish disease viruses, such as IHNV, in fectious pancreatic necrosis virus (IPNV), and striped jack nervous necrosis virus (SJNNV).1-4) For detection of IHNV, there have been many reports which describe that the RT-PCR using the primer set from the G protein specific gene could amplify the IHNV specific gene.5) The RT-PCR could detect the IHNV from paraffin sections of infected kidney tissue6) and pathological tissue of arti ficially infected fish.7) However, when hirame rhabdo virus (HRV) was amplified on the RT-PCR of IHNV reported by Arakawa et al.,2) two bands (430 and 280 bp) were ob tained. In some researches, it is necessary to distinguish be tween IHNV and HRV. The PCR using the primer set from the N-gene was applicable to both messenger and genomic RNA. Therefore, in this study, a new primer set from the IHNV N gene which was bigger than the PCR product reported by Arakawa et al.2) was designed for iden tification of different IHNV strains or fish rhabdoviruses. This paper describes the detecting conditions and sensitivi ty of the RT-PCR using the new primer set, and then at tempts to identify the isolated viruses by RT-PCR. 
Identification of Isolated Viruses
The three viruses used in this study were isolated from ovarian fluid of masu salmon collected from the Shibetsu River and the Ichani River in Hokkaido in September, 1995 and from kidney tissue of rainbow trout (weight 70 g) from Aichi Prefecture, respectively. Each virus was inocu lated onto RTE-2 cells in 24 well plates. After CPE ap peared, infected cells were removed the culture fluid and denaturing solution added. RNA was extracted from the homogenates using the AGPC method and used as the tem plate in the RT-PCR. Results 
PCR Products and Southern Hybridization
The oligonucleotide primers directed the synthesis of a 510 base-pair (bp) segment of DNA from the IHNV ChAb strain. A single band of DNA of the expected molecular weight was observed after agarose gel electrophoresis and ethidium bromide staining (Fig. IA) . The 510 by PCR products hybridized with the DIG labeled probe by Southern hybridization (Fig. 1B) . Lanes: M; DNA molecular weight marker, 1; 101.1 TCID50/ml, 2; 1068 TCID50/ml, 3; 108.8 TCID50/ml, 4; 102.8 TCID50/m1, 5; 101.8 8 TCID50/ml, 6; 100.8 TCID50/ml.
Sensitivity of the RT-PCR
The sensitivity of the RT-PCR assay was exammea us ing 10-fold dilutions of denatured infected cells. Although the 510 by DNA fragment was detected at 101.8 TCID50/ml, the PCR template was used at 1/10 volume of the dissolved nucleic acid pellet, so the sensitivi ty of the RT-PCR was 100.8 TCID50/ml.
Specific Response of the R T-PCR
To confirm that the RT-FUR detected alnerent strains of IHNV but not other fish rhabdoviruses, five isolates of IHNV and five other fish rhabdoviruses were used in the amplification reaction. A product of the same size as that obtained from the ChAb strain was obtained from the other five isolates of IHNV: HV-7601, SRCV, NA type strain, OSV and MET (Fig. 3) . A PCR product was not ob tained from the five other fish rhabdoviruses: HRV, PFRV, EVA, EVEX and SVC (Fig. 4) .
Identification of Isolated Viruses
A product of the same size as that obtaind from the ChAb strain was obtained from all the isolated viruses (Fig. 5) . This result indicates that these viruses were IHNV. Lanes: M; DNA molecular weight marker, 1; Virus isolated from ovarian fluid of masu salmon collected at Shibetsu R., 2; Virus isolat ed from ovarian fluid of masu salmon collected at Ichani R., 3; Virus was isolated from rainbow trout in Aichi Prefecture, 4; IHNV ChAb strain.
Discussion
In this study, we designed a set of primers for amplifica tion of the portion of the N gene of IHNV. Confirmation that the target sequence was the N gene of IHNV was made by hybridization of the amplification product with an IHNV specific probe in a southern hybridization. Fur ther evidence for the specificity of the RT-PCR for IHNV was demonstrated by amplification of the 510 by product from five isolates of IHNV and no amplification of the tar get sequence from the five other fish rhabdoviruses. The sensitivity of the RT-PCR using the specified reaction con ditions was 100.8 TCID50/ml.
The RT-PCR has not yet been applied to the detection of virus in carrier fish because of the inhibitory effect of fish components on the extraction of viral RNA. However, the assay may be useful as a substitute for serological confirmation of isolated viruses. The serum neutralization test, which is the standard diagnostic method, may take up to 10 days to verify the results. To confirm that the RT PCR can be used as a substitute for serological methods, the three viruses that were isolated from ovarian fluids from infected masu salmon and kidney tissue from a viral infected rainbow trout were inoculated onto RTE-2 cells. After CPE appeared, the cells were harvested and the ex tracted RNA was used as the template in the RT-PCR. The PCR product of the same size as IHNV was obtained from these three isolated viruses within 8 hours. At the same time, neutralization tests were performed after 10 days, and the identity of these viruses was confirmed as IHNV. Currently, the quickest diagnostic method is the direct fluorescent antibody test using monoclonal antibody for an imprint specimen from disease fish. However, diagnosis by PCR is quicker and more accurate than serological confirmation of isolated viruses from cultured cells. There fore, it is effective to substitute neutralization tests for PCR for identification. Although the PCR method is ap plicable to the detection and identification of viruses, it is evident that additional work to decrease costs and simplify the procedure is necessary before the assay is widely accept ed.
